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Abstract This paper represent an analyse of some Rezumat Aceastd lucrare prezintd o analizd a
industrial residues in purpose to be used as wunor deseuri industriale in scopul utilizarii lor ca
alternative fertilizing resources, in context of resurse fertilizante, in contextul crizei de energie si
energy and raw material crises in inorganic materie primd din industria ingrdsamintelor
fertilizers industry. We present the main ways in chimice.

removing these kinds of residues and determine its

chemical features.
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INTRODUCTION

Industrial society must learn that Earth had limited capacities of giving resources and
absorbing industrial residues.

Between economic raising rate and residues, volume there is a direct bond, which
intensifies the conflict between technosphere and ecosphere.

The intense industrial activities from last decades was followed by pollution, because
industrial activity has consequence uncontrolled losses of materials in solid, liquid or gaseous
form.

Under increasing assault by environmental groups for dumping waste into landfills,
oceans rivers and lakes, or burning it in incinerators, corporation and local authorities, seems to
have agreed upon a anew solution: they rename the waste as fertilizer or dust suppressant and
spread it on farmers fields and country roads. The code word for this practice is “beneficial
use”. While it may be an environmentally sound example of recycling, in many cases its
relocating pathogens rather than disposing of them.

MATERIAL AND METHOD

Most wastewater treatment processes produce a sludge, which has to be disposed of.
Conventional secondary sewage treatment plants typically generate a primary sludge in the
primary sedimentation stage of treatment, and a secondary, biological sludge in final
sedimentation after the biological process. The characteristics of secondary sludge vary with
the type of biological process, and often it is mixed with primary sludge before treatment and
disposal. Approximately one half of the costs of operating secondary sewage treatment plants
in Europe can be associated with sludge treatment and disposal. Land application of raw or
treated sewage sludge can reduce significantly the sludge disposal cost component of sewage
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treatment, as well as providing a large part of the nitrogen and phosphorus requirements of
many Ccrops.

Very rarely do urban sewage systems transport only domestic sewage to treatment plants;
industrial effluents and storm-water runoff from roads and other paved areas are frequently
discharged. Thus, sewage contain in addition with organic waste materials, traces of many
pollutants used in our modern society. Some of these substances can be phytotoxic and toxic
for human and animals so it is necessary to control the concentration in the soil and the rate of
application to the soil of potentially toxic elements.

Large amounts of sewage sludge are generated annually in each developed or developing
country.

Table 1
Annually amounts of sewage sludge in some developed countries
Country Amounts (mil. tons dry solids / year)
Austria 320
Belgium 75
France 700
Germany 2500
Greece 15
Ireland 24
United Kingdom 1107
United States 6900
In Table 2 are presented the main disposal methods and percentage of each.
Table 2

Disposal methods (%) of sewage sludge

Country Disposal method (%)
Application to Land filling Incineration Other
land

Austria 13 56 31 0
Belgium 31 56 9 4
France 50 50 0 0
Germany 25 63 12 0
Greece 3 97 0 0
Ireland 28 18 0 54
United Kingdom 55 8 7 30
United States 41 17 22 20

Looking on dates presented in table 2, we can say that after land filling, application to
land represent the most used method of disposal for sewage sludge (except Austria, where
incineration is preferred).

Sludge from sewage treatment plants before application to land, must be tested and
the parameters which are monitored are the following: dry matter (%), organic matter (% dry
solids), pH, total nitrogen N total (%), phosphorus total (%), copper (mg/ kg dry solids), nickel
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(mg / kg dry solids), zinc (mg / kg dry solids), cadmium (mg / kg dry solids), lead (mg / kg dry
solids), mercury (mg / kg dry solids), chromium (mg / kg dry solids).

To these parameters, the UK Department of the Environment, in 1989 has added
molybdenum, selenium, arsenic, and fluoride. Sludge must be analyzed at least once every six
months and every time significant changes occur in the quality of sewage treated.

RESULTS AND DISCUSSION

There is no general agreement concerning the maximum allowable concentration of
various metals in sewage sludge.
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Fig.1 Maximum allowable concentrations of some metals in sewage sludge in some countries.

In Table 3 are presented physical and chemical features of sewage sludge from
Timisoara.
The application of sewage sludge on agricultural fields had the advantage of being the
less expensive method of neutralisation and recycling of these kinds of organic residues.
Unlike developed country where a large amount of sewage sludge that results from
residual water cleaning is applied in agriculture, in our country these residues are disposed
uncontrolled and bring out soil and phreatic waters pollution.

331



Table 3

Physical and chemical features of sewage sludge from Timisoara

Parameter Measure unity Value Maximum
admissible value
Humidity % 49.36
Organic matter % 36.32
pH 5.80
N total % 0.97
P total % 0.58
K total % 1.42
Na % 0.15
Ca % 0.35
Mg % 0.30
Cu (mg/kg) 509.6 500
Zn (mg/kg) 619 2000
Mn (mg/kg) 214 500
Pb (mg/kg) 261 300
Cd (mg/kg) 23.5 10
Co (mg/kg) 25.5 50
Ni (mg/kg) 70 100
Cr (mg/kg) 982.5 500

Because of chemical composition, the use of sewage sludge in agriculture represents a
neutralisation method by soils. However, the soil possibilities of taking over complex organic
substances and heavy metal cations depend on soil type and climacteric conditions.

To avoid some unpleasant effects of sewage sludge application, we must keep account
of physical, chemical, and biological features, soil features and plants capacities of nutritive
elements valorisation and environment pollution danger.

The concentration of potentially toxic elements in arable soil must not exceed certain
prudent limits within the normal depth of cultivation because of sludge application.

In Table 4 are given the maximum permissible concentrations of the potentially toxic
elements in soil, after sewage sludge application (according to the UK Code of Practice)

For Zn, Cu and Ni, the maximum permissible concentration vary with the pH of the
soil because it is known that crop damage from phytotoxic elements is more likely to occur on
acid soils.

CONCLUSIONS
The use of sewage sludge in agriculture represents one of the most practical ways in
sewage sludge removal.

1. Because of its chemical features, sewage sludge represents alternative fertilizing
resources.

2. To avoid some unpleasant effects of sewage sludge application in agriculture, we
must know its chemical features, soil physical and chemical properties, and
climacteric conditions.
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3. This practice present some advantages:

Table 4

Maximum permissible concentration of potentially toxic elements in soil after application of sewage
sludge (Source: Department of Environment)

Potentially Maximum permissible concentration of PTE in soil (mg/kg dry solids)
toxic element pH=5.0-55 pH=5.5-6 pH=6.0-7.0 pH>7
(PTE)
Zn 200 250 300 450
Cu 80 100 135 200
Ni 50 60 75 110
Cd 3
Pb 300
Hg 1
Cr 400
Mo 4
Se 3
As 50
Fluoride 500

- valorisation of some important amounts of nutrients for plants (humus,
nitrogen, phosphorus, potassium, trace elements);

- diminishing amounts of inorganic fertilizers which are necessary to maintain
the soil fertility;

- utilization the soil capacity of mineralization;

- concentration of potential toxic elements from soil, after sewage sludge
application must not exceed the maximum permissible values, on arable
stratum. Sewage sludge must not be applied of any soil where concentration
of these parameters exceeds limits.
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